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in water are in a state of colloidal suspension, and they remain
in this state on account of the repelling action of the electrical
charge of each particle. Coarser particles are sometimes kept
in suspension by being surrounded by colloidal matter. When
the suspended particles come into contact with the saline matter
in the sea-water, the charges on them are released and, as a result,
the particles are flocculated and form larger masses, which settle
in the bed of the estuary. For this reason, some fine material
settles quite close to the shore, whereas in the ordinary way fine
particles produced by coast erosion are carried much farther out
to sea.

Estuarine sands consist chiefly of very small particles. They
are frequently laminated, because changes in the speed of the river
have caused materials of different degrees of fineness to be laid
upon one another. Lamination is also accentuated in tidal flats
by the constant covering and uncovering of the deposit by the
moving water. Whilst silica is the chief constituent of estuarine
sands, clay is often present, together with a very variable proportion
of calcium carbonate and organic matter. In some cases, as in
the Medway and Thames in England, and in the Seine in France,
these calcareous muds are valued for the manufacture of cement,
provided they contain sufficient clay.

The occurrence of estuarine sands in the Oolitic formation has
been previously described on p. 59. These sands consist for the
most part of very fine grains of different colours, the beds, on account
of their fluviatile origin, being very variable and of limited extent.
They vary in colour from almost pure white to brownish.

At Huttons Ambo occur beds of various colours from cream
to yellow and brown, the upper ones containing clay and grey
carbonaceous matter. They contain, according to Boswell, about
84 per cent of silica and 9 per cent of alumina, together with about
1-6 per cent of iron oxide. The lower beds are much purer, con-
taining only about 0-13 per cent of iron oxide, of which 0-09 per cent
can be removed by washing.

At Denford (Northamptonshire), according to Boswell, the
cream-coloured Oolitic sand contains about 98 per cent of silica
and 0-06 per cent of iron oxide, whilst at Tadmarton the iron
content is somewhat higher.

The impurities present consist chiefly of ilmenite and other
iron-ores, garnet, zircon, rutile, kyanite, tourmaline, glauconite,
staurolite, niuscovite, and anatase. Serpentine also occurs in the
Huttons Ambo beds. The proportion of impurities is generally
fairly low ; Boswell found a total of 0-5 per cent or less impurities
in the ones he examined.

Large portions of the beds at Huttons*Ambo are quite uniform
in texture ; according to Boswell, about 85 per cent of the grains
are between 0-25 and 0-5 mm. diameter, and about 7-5 per cent
between 0-1 and 0-25 mm. diameter. At Tadmarton the beds
are similar to those at Huttons Ambo in texture, about 80 per
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